White matter lesions, quantitative magnetic resonance imaging, and dementia.
The authors performed quantitative and qualitative image analysis on a sample of the elderly population of Cache County, Utah, relating neuroimaging findings to Mini-Mental Status Examination (MMSE) scores and the presence of the apolipoprotein E epsilon4 allele. Neuroimaging measures included white, gray, and hippocampal volumes; a ventricle-to-brain ratio (VBR); and qualitative ratings of white matter lesions (WMLs) in the periventricular (PV) and centrum semiovale (CS) regions. Subjects included 85 persons with possible and probable Alzheimer disease (AD), 21 with vascular dementia (VaD), 30 with cognitive symptoms classified as mild/ambiguous (M/A), a heterogenous group of 39 non-AD or VaD subjects but diagnosed with some form of neuropsychiatric disorder ("Mixed Neuropsychiatric" group), and 20 normal control subjects aged 65 years or older. Controlling for age, sex, and length of disease, the authors found that AD and VaD subjects differed significantly from control subjects on WMLs, but only the VaD subjects significantly differed from M/A subjects. The two dementia groups also displayed, as expected, significant cerebral atrophy. The WMLs generally increased with age and severity of dementia. PV WMLs were significantly but only modestly associated with white matter volume loss and greater impairment on the MMSE. Modest correlations were also present between the quantitative measures of cerebral structure and MMSE performance. However, when degree of cerebral atrophy was controlled by using the VBR measure, WML effects on MMSE performance became nonsignificant, with the only significant relationship remaining being that between hippocampal volume and MMSE performance. There were no significant qualitative or quantitative findings related to presence of the epsilon4 allele and MMSE performance. The role of WMLs in aging and dementia is discussed.